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^ ^'^^ JljL-i-Sl ^^1 ^:^}, cl^ ^^la^o.^^ <y=^(;«ll 1 2 

^^^7}9]- ^^^^^9] ^^V^ JljL-i:^ ^71 ^711 :iX>Sl 7}^n 
JE 2a 
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j1Jl-§-^ -n-7l ^% iL7\ {High efficient organic electroluminescent device} 

£ la^ -^7] ^;^>^ 

£ lb ^ £ Ic^ ^2fl2l ^^S^af^o^ ^^1^ M-H^-vfl^ -6-7] ^711 ^2: 

£ 2a^ ^ ^^<^1 ixl-€- H Jl#^ -^7] ^% ^7\9\ ^ia£<^m. 

i 2b^ ^ n^^- -B-71 ^;^>^ 4 <^m:^l tfo]olii^£olcf. 

£ 4^ Vi\M<^ 1^2^^ ^Alc^] IS^ 0.y] 4.;<1.0^ ^^^H-#l:£ IE 

1, 10 : -^£^71^ 2, 20 : *^J=^ 
3. 30 : 4, 40 : 

5 : 6, 70 : €^>n^^f^ 

7, 80 : ^;^>^<a# 8, 90 : 
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9 : 50 : £^ ^^9] 

60 : wlS^ ^Eflo^ ^^^^ 

<15> ^ ^"^^ J1JL#^ -^71 ^^Xorganic electroluminescent device : OELD). M.t=]- 

'^=•^(^1 1 ^^(^1 2 ^^), ^ ZL A>olcHl ;^)|^cq. l-^^s 

^«Ss:>^ Wl£^c^«^ O.^ ^^^^^ ^^^^ ^-H-^>^ ^>M- ol^Voq ^7l#0.^ oj^o^^l^ o. 
7] ^^1 ^:^}, ^ ^1S«<J-^«^1 ^A^]^. 

<i6> -f-^ -ar'^sl ^^^o] y}^s[^6\] vc^^ 7]-^ *>H-<y tq^l-eflol 

^ ^t:]-. ^^^oll c1>i#eflols^ ^^^^(Cathode Ray Tube: CRT). 

^:^]-(Electroluminescence Display: ELD), ^7] T^ol-2.-f :^(Light Emitting 

Diode: LED), ^el-^^V 4i;^> sfl^CPlazma Display Panel: PDF) ■^'^'l 9X^. IJ-^JL, ^1^^^ 
cl^i^Eilols.^ ^-^^ 1=1 :il-eflol (Liquid Crystal Display: LCD) ^o] o^v}, 

<17> ^7]^ ^ V]^^Z]]0]^ ^oj-, ^tl] «|7l ^. ^s., 

^H, -g-^^S, ZIS^JL -i-o] ^^^^ 7MJ7 O^cf. neicfl. O] ^;(fl 

^>^1 ^^o] A^ojji on;.^ Cj^^l-eflo]^ AJ.7]^ 7]^ ^oflx^ ^B^l-^B ^ 
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cl^l-eflo]^ j^r^^^p} w}^T^, 7.}7] ^^^^0171 nfl^oil tifl^:f(back light)^! ^o_^. 



^7}6\] ^^^}y]y} O^^irf. ^7] ^fl^l- ol-g-^!: ±7\S\ ^ -f ^oj. 

o] 200 V o]^ ^^^}JL, 7}^ SEtb ^7>^ ^^o] ojcf ZL&|i4, 1987\i ^^l^H^ S^- 
(Eastman Kodak)<^lAi ^^t^IM- ¥l^(alumina quinone)<^l 2^-^ n-^^ /^ll^S. 
^ :^^\7} 'ta^ olEfl^ -^7l#^ ol-g-tV ^71] ^^V^ ol^7V 

<19> iJi^Xelectroluminescence device : EL device)^ ^^^(emmiter layer) ^ 

^^-8- ^lls<^l 42f ¥7] ±7}s\- -^7] ^^^4. 

<20> -^7] ±7]-^ ^7l^^S- <^7l^><^ ^^^1^1^ ^^^^ 

^^VS- ^7] ^^><^1 ^-i- ^-y- ^ -g-^ ^S. ^^^O] ^^^}JL x:^^^7} 

<2i> SEtb, ^^>^ ^#H^ ^-1^^ ^7H1'H ^%^>^ ^^>S. JL^ 

-S-^, CfAlj ^V^O] 7>^el-1=ffe ^^^V 7HJ1 oic^-. 

^21- 1-^ c1^1.Bllolc>1oflA^ ^-g-o] 7]t^S\3L 9X^. 

<23> -^7] ^^^^V^ 1987\ioll C. W. Tang ^©1 ^S^S. ^-§-^^ 4i^> :aJLs>^ 

c^CApplied Physics Letters ^l51^ 12:^ 913-915 ^o]^] (1987^1)). ^7]^] ^^l*^ -^7]%-^ 
S.^] c^oj-oi ^s^floflA-l <^o^^l^ ^^^(^^^ ^^^)^ H£l(8-^]^S^^£flol£)<y:^D]^(o];5> 



<18> 
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Alq3S "^^A^ ^^^(^^> "^^"i ^^#)^ :a^*>Stq-. 6\9\ 

, Stb ^7l# ifl-^oll Si^^i ^^V^l- ^1:^ ^7>Al?]^ ^c] 7>^*m. 

<24> ^, C. Adachi , , 3f^ Japanese Journal 

of Applied Physics ^1 27^ 2^ L269-L27l5llol ^1(1988^1)) ^ ^^^V 

'g<H^1^ 2# Applied Physics Letter ^155€ 15 Jl l489-l49l5||<^1^Ul989id))^ 
-H-71 ^^1 Jl^^VJl. ^ 

<25> o.^! ^7^1 ^7.}^ A 1 ^1 2 ^^(^^), -a-71 

^ $11=1-. ^71 -6-71 nfl^l^ ^o:i£ ^7llfil ^el^ -B-7l#. ^ i^Hl ^^V* ^ 

^ #^ ^^j*v^ ^4^*>^ ^'a^. ^ 

^^f'^S. M-iH'^^ ^S. 9X^. SEtlr ^71 ^"iJ ^7] ^ 

^ ^1<H1 i^sr>c^ ^A^^ ^ 

<26> ^Vc^-^V ^2,0^ 0.7] ^^y^ 1 :^^/^^^^^ ^ ^^^#/;^l 2 ^^^S. 

^^^m. ^ 9X^. Hti- ^ -6-71 7i^#^ ^Hi*H ^1 1 ^#/^^ ^'a^/^^ ^^^/^^# 

/^^> ^^^/^^l- ^'a^/^l 2 ^^^^ -e-71 ^^1 ^^^^ ^ SX"^. 

<27> «>i4 ^v:^ ^g^^ t:^.o.3|. 
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^^^^<^1 ^l^^cf. tb^. ^^fe ^^f^^ ^-H-^V^ ^^^^^1 

^^SlJl. ^^^^ ^^<HlA-1 7fl5lcH^ol ;tl]^^^><^ ^i^l^(exiton)^ ^5^^*!:^-. ^^]^^] 

<29> «a«]:2^o1 0.7^ ^^yg^ ^]z^3^^^ s. 1# ^S^}oi ^^^V'S 

<30> :£ ^igSolrf. s laofl ^^.]^ :^o] ^ 

-a-sl7l^(l)^<Hl ^J=q-(2) #^ol ^>y^cf. oltrfl <y:^(2) -atiV^o.^ ITO( Indium Tin 

Oxide)# Af-g-tVcf. oj:^(2)^^ Aj-d] ;.^^^cy^(PIIL: Hole Injecting Layer)(3) 
n^=^#(HTL: Hole Transporting Layer)(4)^ ^^.^S. ^^^^^%^(3)^- 

<3i> oinfl :^^^^<y#(3)-^S-A-1^ ^s] ^ 1:3. A] oj-ia (Copper ( H ) Phthalocyanine)^! , 

^#(4)S.Ai^ N,N-tq(i4^^^-l-<a)-N,N'-cl5H^^>^l^(Diphenylbenzidine)ol 

^ ^-2.0^, ol^>«) ^V:^^ JIjL^sm ^^^^ ^2:7> 7>^*>7ll . , 

^-f -^7] ^^%-(.5)^S.^ He1^(tris)(8-*l^^Al^l^eflolB(hydroxyquinolate) 

[Alq3]ol ^^o^S. A>-g-Sl7lM-, AlqSoq- ^^H<^1 N-^fll^ M-as^ ^(methylquinacr idone) 
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n ^o^^ofl^ "^^^Iw^ ^^(8)ol ^^^^0.5.^ 0.7^ ;^^| ^^1.7]. 
€^1-. ^«]:^ 0.5. ^;,].>-^^o.s^ AlqS^ >^>-§-*>^, ^^W^^^S.^ ^^^^^ -^-£^1 

<34> <y=^(2)5!f ^^(8)^S-^Ei Z]-Z^- ^oj^ 7§:g-aZf ^^>^ ^^^f^(5)<^l 7l)^^£]ol 

s-s] ^] 1996- 109373 J:# # ^ Slix:]-. o] ^g^oflA^^ Bel3J|l^ 

<35> zi&IM- w^i^oll Hl-H^ l-S^a^O.^ AflS.-g- ^2:^ 1-^^ ^-g-^O.^M|, 

^^^<=>11 ^^11 ^1^5]^ -H-71 d^7:>2] cHs^^^^l <^ly]% ^ <^}^^, JL7}s] a]] 

-a-7l#^ A>^^0.^ o]^fl cj7> Aj.^ - ^^17^ <^>7]£lJl o^c]., 

<36> tcl-el-Ai, ^ ^^^V*^ ^5!]- ^^11- «fl^*>ji;^> «?^^* t!: ts^l ^ 

^^^^ #1:5. ^jf^* ^^^^>^i vflofl ^^f^^ ^^^^1 

^ wliE^ <^^S] ;^Hl7> «^5g ^ ^ o;i7ll ^tq-i^ ^Eflo^ ^v:^ 
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^ ^l^^l 7>^s:H =L ^12: ^7>7l- 3.7]] :^^}^^^^ fe-^^ ^ "^^^l-^ol ^ 

<37> ^ JIJl^^ -B-71 dt/^H ^tb ^-^s., 'S-^-llal-Tfl^ ^<}=^(^1 1 

^^(^1 2 ^^), ^ zi Aj-olofl x^iB Ir^^S. ^l^o^^ ^7] £^<^^ 

^ ^^^^ ^-^^m *>M- -^7l^o.s. ol=.ol;^l^ lA^^ ^ ^v:^ jr^ol 3,7]] *j=>^i^ 

^ ^^1 ^J^> ^^^^^ -a-71 ^^1 4i;^> ^ zisi ^^l^iyj-'S^ 

<38> ^ ^^o^ -B-71 ^7.}^ 71^3: ^011 ^ ^^>^ 

7li^Ai ^)]^ n>^ <^l-§-srV<^ ^^^]o] tlji^ ^E)]^ ^ ^ 

^ ^A^Al^lJl, o]o] ZL ^ofl ^^V^O.^ ^^y^c^A ^ o.^^ ^^^^1 

<39> tij-^^^l-Tll^^ ^ ^1^0^ 0.7^ ^^^^ oj:^ ^ ^^f^^ ^:^> 

<4o> sq- 5^-^ ^ ^^£1 ZL ^^jL^-i- -B-71 4i^>^ ^^lEfl<y= 

-g: £ 2a<Hl £Als]ol £ 2a» ^3i^}<^ ^ ^K^9l -^7] ^^^1 ^1 
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1020020072441 #^ ^^A'- 2003/10/30 

<4i> 7] ^(10) ^<H1 <y=^(20), ^j^^^f^(30) % ^^^=^#(40)* ^^V^^S. ^^^A]^ 

ol-§-*H •a^^ ^^1^ ^ 
W(60)^ olol ^ofl ^^]-^^t3#(80) ^ 

(90)^ ^7] ^71] ^;^>l- 

7l^£ ^^^1 ^o] cfl-^^olc]-. 

(Dopant )<=H1 ^efl ;«1]S7> JL-H-S] ol^s). 5L^^ ^ih^}7fl S|j7, ^;;^]- 

^7># <^>7lAl^t:f. zie-m- wl£^ <^^o^ ^^^-(60)^ l:^#(-£^H)ol %^^A 

^7] ttfl^ofl ol^sl- oim^JS]- ^^>^5l-H^ ^51-^ olS- tl^ £^ 

<^^o^ ig.:^^(5o)^ ^g^o] ajH^ <^^o^ ^:^^(60)o^ :^]^d\\ o]^^ 

(70)-^S -B-S^S]^! ^*>al ol^o] «>o> ^^#(50. 60)ifl<^lAi ;^Al^ ^1^^> 

^1 €4. '^Infl ^^-^S^E.^ ^^^^^ ^^>^##(70)* ^^^#(60)-^^ ^ 

<44> ali^ (^^o^ ^^#(60) ^flS7> ^^*>7l ^sflAi^ zi^ o]^^ ofl 

ui^]7> ^^f^(60)<^l ^l^t!: -H-7l#. ^^l^-^S^ ^^>^^f^(70)^ ^^l^s]- '^IM^l:^. 
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^ ^^1 i^al ^^1* 71-^1^ ^o] yj-^^^H, tll£3g cg^o^ 

■¥-^1^ ^11S.<^1 rcj-sl- ^Bl-^ ^ 9XSl^. l-lSnm A>ol7> w>^2i*>i:l-. 

<46> [^Ajo^l] 
<47> [til51<^l 1] 

<48> IT07> -^el 7l^^<:>11 ^^'E-^'^y^^ ^ H^S.^] o>ia 

(Copper(n) Phthalocyanine)^!- N,N-t^(M-H^^-l-^)-N,N'-i^5]l^i3il;^1cl(diphenylbenzidine) 
^ 5 X 10-6 torr ^^*><^l^i 25nm ^^S. S-SL^lS^^. tq-g-ofl 

DPVBi(4,4'-bis(2,2-diphenylvinyl)biphenyl)» >««>-§-*1-:n. 1:^#(E.^H)SA-1 Sfl^^ 
2.5,8, 11-tetra-tertbutylperylene* ^l-§-*>'^ "S-^^^l^ 30ninS] ^^^^m^. ^1 

ZL ^cHl Alq3# 40nm ^^^IS. ^^V^^^^ ^^^^1^ ^. ^^-^^^i "^^i^l^^ 

150nm ^^]S. ^<^1 -^7] ^/^l i^Vl" €:^^*>^^. 

<49> [^Ajc^l 1] 

<50> iT07> 71 ^^Hl ^ ^^^^#^^^1 ^E] c>>Vi:2)- N,N- 

cl(M-Hl-^-l-'a)-N,N'-i:^5il^tifl^li=l# 2 X 10-6 torr ^^*H^i 44 25nm ^^^IS. ^^^a] 
^xq-. cf^ofl DPVBi(4,4'-bis(2,2-diphenylvinyl)biphenyl)l- A>-g-*>ji, #^-§-( 

-n-£^l*?I 2,5,8, 11-tetra-tertbutylperylene^ ^V-B-^V^ ^f^4^1-<^ 
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^Eil- ^7] P^S.^^-^ ^]-%-^}<^ 15nm ^^^1^ «l:£^ ^7}S. 

^^^^l^T=f. '^]<^ Alq31- 40nm -¥-^1^ ^^h^H ^^>t^^#* ^^^tl" ^. ^^^^^i ^^o] 
-H-# ISOnm -^-7] ^^>1- ^^^*>5|cl-. 

^ IS] ^^>o] ^7i^<a-:a.cf *l-s^oi#^ -^^^ ^^^^ "^^^^ s. 

<52> gc^ ^ ^^9] ^Wo] a. 

ofl ^Ajc^l 12] 4i^l-7> *#S.58f^ol ^^(«lJil«^l 1) dt:^> JS-Cf ^^'SS 

<53> ^t!: ^ ^^Hl^ ^^^S. ^4 ^Ajo^l icHjA^ ^^£71- 3711 ^^>5lSi^^l 

^^Sio^cf. ol^ tll^^sg cg<^o] ^:^f.ol #1-^53 ^s^^l] ^^o.^^*] ^^^ol ^;^>=-^ 

^^o^S.S] ^o^o] ^:^]Z\o] ^^^o)]Ai ^g^j/f ^;^>o] ;,]|^^ ^cflA],^ -g^^ 

^4^1:4. ^7] SI ^Ji}-^ S H A^^Slol o^z^. 

<54> 
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^HdnA/cnf) 




>i!!2|-i(x,y) 


Hljac^l 1 


6.2 


60 
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0.18. 0.25 


^^Hl 1 
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0.17. 0.22 



<55> o^o] ^ ^^o], ^ ^tgofl ol-eig A)]^^ ^7>^ol «v:g.^ 

IrS-jg ^Aai<^l JlriiH^q- iE^Bl- ^^^*><>^ ^^f-^ ^^^t!" ^. w>S. 

^V^^^^ #7> ^ ^711- ^11S7> ^^3^<H -^^ M« ^-i- 4^ 9X^. 

<57> ^^1, -B-7l#^ ^3^:a.^, 7]^^- -B-711- cfllg^V^S. ^ A] 7] 

£^ n^ic-ll, ^^s. ^^7} -B-7lf^* ^7}S. ^^^}7] ^n^^^, S]S,^^ ^7l# 

^^7} -g-7l>a-^S 7l^o] oj^^l-o^ <asl-<y(align)^ *1-JL, 7><i*H 7] 

^o> ^cf. oj-e^-^l, ^2}-s](>|o> ^ -^71 -i- f^^7> ^^f^^^ ^l^Ctact time)^lM- 

^^3., ^^^S] ^o]s. ^o] ^7mv]., o]^ HtflS :^J7 o.7l^ ^^o] 

£^ ^Eflo^ ^HlS ol^^Vcf *fli PV^7l-^l<:>li^, ^^tb -g-7loll -B-7l# 
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11 



^7]^o] ^^^-^ S.^t}JL, 
[^^^*cl- 2] 

^7^^ ^^^s. -H-71 ^^1 ^7^. 
3] 

^1 2 %H1 Si^H^i. ^1-71 ti]^:^ <^<^o] i~i5nm^ ^^1^ ^^^^^ ^^-^^ -n-7l ^ 

4] 



tiling c^<^g^ ^ ^^}^^%^^ <?1^^V^ 

^^1^^ -^71 ^7^1 ^7.}. 



21-16 



1020020072441 #^ <^;=^>: 2003/10/30 



21-17 



1020020072441 



■^ 'U^}- 2003/10/30 



IS. la] 



-"8 













.<=><=>.. 


<=> o -I- t=J S 







-^5 

-^3 
2 

-» 1 



Ibl 









^8 










^6 




^5 




- -"9 




^4 




^3 








^ 2 








J 1 



21-18 



^iSo20072441 



■^ 2003/10/30 



Icl 



^8 
^7 

-•4 

^ 2 
-J 1 



[£. 2al 



-J90 

^80 
--•70 
_^60 
-^50 
-^40 

^20 



_^ 10 



21-19 



^2020020072441 ^^ <^7}: 2003/10/30 



IJE 2b] 



(30 



l.aovJ 





1 ■ ao 




(40 








[80 






(60 


(70 














O 











IS. 3] 

120- 



100- 



E 

WW 



60 



• ■ 
• ■ 
• ■ 



r """T • I ' I ' I — ' — I — ' — I — « — I — I — I — < — J — 
5.5 6.0 6.5 7.0 7.5 6.0 8.5 9.0 9.5 10.0 



[£ 41 



7000 



6000- 

5000 

4000 

3000- 
2000 
1000- 
0- 



■ wliaofl 1 

• >a^i<4i 1 



20 



— r— 

40 



80 



100 



120 



^^'a:£(mA/cm') 



21-20 



i020020072441 ^^ <^^>: 2003/10/30 



[-£ 51 

3.0- 



2.8- 
2.6 - 
g 2.4- 
^ 22-1 

1.8- 
1.6- 
1.4 



3000 4000 5000 



6000 



^:£(cd/m') 



21-21 



